Elongator function depends on antagonistic regulation by casein kinase Hrr25 and protein phosphatase Sit4.
In yeast, the role for the Elongator complex in tRNA anticodon modification is affected by phosphorylation of Elongator subunit Elp1. Thus, hyperphosphorylation of Elp1 due to inactivation of protein phosphatase Sit4 correlates with Elongator-minus phenotypes including resistance towards zymocin, a tRNase cleaving anticodons of Elongator-dependent tRNAs. Here we show that zymocin resistance of casein kinase hrr25 mutants associates with hypophosphorylation of Elp1 and that nonsense suppression by the Elongator-dependent SUP4 tRNA is abolished in hrr25 or sit4 mutants. Thus changes that perturb the evenly balanced ratio between hyper- and hypophosphorylated Elp1 forms present in wild-type cells lead to Elongator inactivation. Antagonistic roles for Hrr25 and Sit4 in Elongator function are further supported by our data that Sit4 inactivation is capable of restoring both zymocin sensitivity and normal ratios between the two Elp1 forms in hrr25 mutants. Hrr25 binds to Elongator in a fashion dependent on Elongator partner Kti12. Like sit4 mutants, overexpression of Kti12 triggers Elp1 hyperphosphorylation. Intriguingly, this effect of Kti12 is blocked by hrr25 mutations, which also show enhanced binding of Kti12 to Elongator. Collectively, our data suggest that rather than directly targeting Elp1, the Hrr25 kinase indirectly affects Elp1 phosphorylation states through control of Sit4-dependent dephosphorylation of Elp1.